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-- 1INTlXODUCTION

1.1 Purpo6e

This document  defines the operational meteorology mission objectives and user requ.&mens  for the
EUMEI!SAT  Polar System  0 Ground Segment Tt has been produced from a axwlidation  of
pre-p&e A and’asocia&  studies (RDl, RD2 and RD3) and provides the basic requ%emm  for
the development and operation of the EES GroMd Segment_  The purpose of this document is to
de&e zyzirements.  References to how these will be achieved are the subject of the‘ System
&quinxn&ts  Document and have thus been excluded from ,ti dm Cr&srefixenceswithin
the documeut &e shown using square brackets.

L2 Scope
.

13 Overview

The principal objective for the EPS ground segment  is to provide quality confrolled  data i&n
imagery and suunding  iustruments  eg in a polar orbit to the meteorological cen@es  of the
mfMETsAT  member states, to NOAA and to the WMO weather forusting centres  These  data
arerequired  to me&the  operational needs of NWP models as welI as synoptic analyses and &mate
studies Consequently the provision of t&e data needs to be both timely and cnlltinuous

EPS,  toge&wfiNOA& forms part of an integrated  system of meteoro&+aI  poti satellitestiti

1
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EFS iu the morning or5.t and NOAA in the afternoon orbit The development and opeticm  of the
EPS and NOAA grormd segments  will thus require close coordinath~’ w

1.4 !i%atus  of doammmi

This docmmlt is a consolidation
agreement  with the STG and for
cux&&hd by EUMETSAT.

of pfe-phase A and associated activities It forms  a basis for
ongoing industrial  shxk. Chauges  to this dowmenz  will be

T&following  tible provides defiuitions  af data processing  levels for those levels refex& to in ti
douunent.

1.6 Strum of document

The document consis@ of four main sectiom following the list of appIicable  and reference
d0am1enIs. The,fi&  of these, section three, examines the background  to the EES pt-obme It
desaiks  the EPS programme  and its position within the MetecxxAogicaI  coxrxmmiry  (with brief
reference  to the Cktiatological  conmnmity)  under the following sub-sections:

. Mekkw~ogical  satellite data requirements and the EPS cont&ution  to them.

. Possible and de&abIe enhancements to El?S

. Complemme contributions to data needs from other satellite sources

Section four sets out the EPS Mission Objectives,  detailing the main  missicxs  that fhe JZS gcnmd
segmerrt  wiLl be developed to handle In summary, these are:

. Global Data hxess Mki0n

. %gionaI Da% Access Mission. 4

2
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. Local Data  Access Mission

. Data L.ocaticm  ami Cokction

. ~dl0Il.s

. Search~RescueMissions

. Space J%vironm~ M-g Mission

Seaioa  five provides a general  description  of the users  and their operating  environment  IndUd&
inthissectionarean assessment  of user  chara~cs  and an examination of the assranptons  and
depended=  relating to the open&m of the ground segment.

3



2 DOCUMENTS

2.1 AppJicable

RD1 EPS DATA AND PRODUCIS  WORKING GROUP, FINAL REPORT,
E-T, EUM,&?S/REl?/9l/l,  March 1991.

RD2 EE% GROUND SEGMENT:  END USER REQUIREMENI’S,  Issue  2,
Matra-Marconi  / Me&o  France. CNIs:DEMOSXE’S.92.0,13  Augrrst,  1992

RD3 EPS GROUND SEGMENT: END USER REQUI=MEN%,  Rev. 3,
lI?mmon-CSF / UKMO, EPS/UKM/lOOO~/Oll,  14 Aqpst,  1992
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-., 3 EP$ PROGRA??  BACKGROUND

3-l The Eps Mission

The operati.md  data required from polar orbitirg satellites by the meteorological c~~mmunity  ze
providedby  ankfraredradiometer,  two infrared sounders, microwave soundexsfortemperature  and
hum%!2y,  a space environment monitor, a search and rescue  package and a data collection system_
For over 30 years, these reqiremm have been met by a system of satellites in SUIL-syn&ronous
~~andoperatedbyNO~Thissystem~~twosatelliteswith~pay1~
complements, one m&r&ted in a morning orbit and the other in an afkmoon  orba Thxs provides
six hourly, full global coverage for the meteorological user commtity.

In the pasf NOAA has M both morning and afternoon satellites. The last NOAA satellite in
the moliling  orbit  is scheduled for launch in 1996  Ml subsequent NOAA polar satellites will be in
the aftemccm  orl5.L The purpose of Eps is to assume responsibilility  for the morning o&kfc$lowing
the retirement  of the last NOAA morning satellite. As a result, EPS and NOAA form two parts of.

‘one~andthere~thusanumberafuserreqnitementsto~ethattheyare~
Emopeanusersrequiredataofthesamequalityandtype,irrespectiveafwhichsateIlitethey
tiginate~

Dztztfiomimagery  andsxmdkginstrumen&havebeen  distrii&omNOAAsate&tesformaay

VTRSWAVHKR

MTS / AMSU-A

&II?S  / AMSU-B

lKrS/HDs

IASI

Visible IR Scan&g Radiometer. CIoud  imagery. Seven speckal ckumels  of
radiometric data in the form of crosstrack  scanned digital imee data

Miwwave  Temperature Sounder. Provides microwave temperature smm&ng
with six additional channels  in the 60-63 GHz region for soundings in the 45
7Zkr-n  region of the atmosphere.

Microwave Humidity Sounder.

It is +x~~ed  to add the JR Atmospheric Sounding  Irrterkrometer,  a medium
spctxal resolution IR spectrometer. to provide moisture and terperabn
sox~dings  in the troposphere and lower stratosphere with new levels uf
ac,urcy  and vertical resolution together with measuxem erlts of c&lmrt

. .



integrated  or profiles of key tropo~htic  compounds  like 0, CO, Cl& IV20
and SO,

Basic information on the hsmment  characteristics and the means of broadczst  disseminiztionused
is give in the following  table:

I

M=/ Microwave humidity sounder 4 l . .
AMSU-B

LAS1 IInfIa& advanced mmding
i3rstmment

SE%. space Envir-t Monitor

S&R Searchzmdrexue

fsRws Data lccaticm and colkctkm
package

Ma?
House-,
keeping

1,500 . .

0.16 l l .

2.6 . . .

2* l .

MCP
Ad&
message.

15 l . .

‘.
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- 3.2 Eps Data and Product reqldrements

3.X Expected amtribution  of EPS to meteorological requirements

This~slrmmatises the infmtion  which the meteorobgial  community  would  like to receive
or derive from  El?!5  The EPS instruments from  which the information  will be derived are shoti
in the fight hand cohmn

Cloud Motion Winds (p&r)
T~pEdUR?
RfhtiE.hrJ7nidity

chcl licpid  water corttent
Cloud particksize  and phase
C+IID ozone
Aerosol cuncentration

vLRsR/AvHRR
IASI, M’ISVAMSU-A,  IREm, VIRSR/A=
LAST,  MTS/‘AMSU-q,  IRTS/HlRS,  LJ-IRSVAVHRR
m/A.Msu-A,  MHs/AMsu-l3

IRsm, IASI

2. A.tm~c  Di_samhu.ities

Boundary  layer top (level  and tempemture)
Tqopause (level and temperature)

3. Cloud  Pakamekrs

cloudimagery
QoudRP-&tv
cloud cover and classEic!atioxt
qulldrefl~

Radiation hdget

4. Surface fields

Precipitation
SuLfacepresnrte
Suxfixe  conlact  temperature
Ocean  wave spe&rum
Albed

Snow depth

Sea-ice, ticknesS

Soil moisture
Vegetation

‘L .

vIRsR/AvHRR
IRTS/HIRS,  vIRSR/AVHRR
IKEWZRS, WRSR/‘AVKRR
IRTQHIRS,  VEGWA-VXRR

. .

MTs/AMStJ-A,  MHS/AMSU-B

lIcrwms,  IASI
VU=WoA. MTSfAM!SU-Il  MlLIS/AMSU-B

~R,L4VHF!R,  MT!YAMSU-A,  MHWAMSU-B
kxtenr)

MTVAMSU-A,  MEWAMSU-B
VIRWAViiRR

7
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3.2.2 Desirable enhancemenb of EPS instrumentation

The pre~ous section  listed the contrihtion  of the basic EE5 instrument set to meteorological
safEl.&edatareq&?m~.Thissection exam&s  enhancements which would  come to the areas
least well c&e& by the EPS baseline. In relation to the currently proposed payloads then? are mo
pcxsibleenbzfncements.

. On board  mlibration  should improve the quality of visible products from VlRSR /
AVHELR

. Detailed  information on the microwave antenna pattm (MHS / AMSU-B,  MTS /
AMSU-A) should improve the Earth location of the data and the coI&xation of
instrum-  forsyne@fic  use.

323 Rdmce of other space&aft and other contnitions

The data from Eps may be complemented by data from a number of sources.  These include:

. Imagery available from geostationar~~ satellites  at high temporal resolution from MSG
and compkmentzuy  missions opted by NOAA and NASDA

. A&an& souuders, such as AIRS, flown cm polar missions opemted by NASA

. M.is&ms  intended  for measuring trace gasses and other variables of importance to
undezstanding  the climate and-environment, such as ENVTSAT  etc,

Tn particular, the folIowing  pre-opera tional instnunents  will, subject to status, complement the data
mops wen.ts (cf prwcmal requirements table in section 6)

ssw

mREs
SCARA
ElRIB

TOMS Ozone
S B W Trace gasses / ozone
Wh!E Ozone
WMOS Tmce gasses
SCXAMACHY Trace gasses  / tanperature

Sea surface wind spee4
Cloud  liquid water,
Prec@atiion,
Soil moisture
Precipitation

Radiation budget
Radiation  budget
Radiation budget

:

-

8



Wave c.hacactecislics
(RainRadar PRCipitd0Il.Y

(A- 3d winds)
(ALADti 3d winds)

.. .
.’

.

.

* Brackets indicate  f&we  instruments  of potential  inkrest  to operational
meteorologic3l  uses

9
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4 EE’S MTSION ORJE(IYIWES

4.1 Global data access dSSi0~

-

The global data from meteorological satellites in polar &it mxst be made’  available to the
meteorological services within the timeIiness  requirements for NWP. Full resohrtion  global data will
be provided by on-b6ard  storage combined with dumping to ground via X-band_  There  are three
main categories within the global &a access mission. These are now summa&& in turn_

AL1 Global opemtional  sounding

In order to,forecast  the weather, meteorologists reQuire  a complete description, at regular  inten&
(at least every 6 hours) of the current state of the atmosphere. The NWP models ixse  vert?cal
profiles of tempemture  and humidity as basic quantities  for the fundamental equations  used in these
numerical models Thfzefore there is a requirement for measufemenIs  of the tem~~axui
?ztu&im of the abnosphere  at many levels from the surface to the stratosphere InczeasQly,  the
xnmding data are used in the farm of brightness temperature values, The objective of tie EPS
Global.  Sounding mission is to provide continui~ from the existing  provision  of global data  with
ea~Cva.lent  instruments while providing increased  horizontal and verticaI  resoItion  where possible.
Global  @era&nal  Somxiing  will involve the supply of data from the MHS / AM+-B, M’IS /
AMSU-A ti RTS / HIRS inskuments.  IASI provides improvements in the height resolurion  of
temm and lrumidap  profile  which  wilI increase  their value to forecasters considerably_

4x2 GIobal opeIdonal  imagery

At present,  global  image data  are provided by the NOAA AWRR instrum- The objective of the
EPSGlobaI~gmiSSionistocontinuetheptwisionof~~~usingVIRSR/AVRRRto
improve w without cornprow  data continuity. The data are used for cloud detection, but
a&o for estimates  of sea SU&UZ tempemrure,  radiation budget and support to the soun5.q mi.&ons.

4.13 Data,colltin and Ioafion mission

Ocean  buoys and tzid.ar  Data Collection Platforms (DCPs)  are a key source of global is-situ
obdonal data_ &Mites provide an iqxxiant  data communications capabili~  for suds  DCP.
This mission is.cunenrly  provided by the ARCKX3  sys@m on both the NOAA mwring and
aftemxn sat&&z~ ARG-OS will also be incIuded  in the EE% payload_ It receives data broadcast by
remote  &a collection units on the Earth. These data are collected for later transmission to the
ARGOS grotmd  station as well as re-broadcast in real time for use by distrii ground receivers_

4.2 Regional data zm.xss mission

A IJXI&EZ  of European users’requite access to sounding, ima@g and in-situ data with similar
charactenistics to those. specified for global dam,  but for F limited  qional  area. “l%is  is particularly
true for EUMEISAT member states, oany of whom will require data for coverage of Europe and
its approaches, including the Eastern Atlantic, the Middle East., North Africa,  Northem  Scan&navia

10
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and the Arctic regions

4.3 Locltl data access mission

The  polar satellites orbit the Earth every”100  minutes approximately. The Local Data Access
Miion  requires  that the satellites tmnsmit  sounding, imaging and -in-situ data so that any author&d
md station in aq part of the world CXII receive local data when the sateIlite  is viz5ble f!rom it
The satellites are in view of the receiving station for 10 to 15 minaes  of each visibleortrit.

k3_1  High Resolrrtion Picture lhmsmiscsion  @IRPT)

The JZIRPT  dhect  badcast  6ce will provide all of the ins&urn& data available at full resobion
as well as duplicating the LRPT.  This service will be a packetbed digital data stream at
app=i=@y 35 m/s

4.32 European  RRET network for regional covemge

- 42L3 Low Rate Picture Trmmision  0

4.4 & - operational  products  access mission

pre-operatonal data from instruments on the ESA, NASA and
to many operational meteurokgical usefx The objective of
opemtional  instrument data to meteorological usexx

45 Search and uscue mission

N&DA missions will be of value
th.bInissionistod%z&utepre-

The S&X @stem is a totally independent system that receives distress messages from Emergency
Positi~Micating  Radio Beacons (EPIRE&)  caniedby ships and Emergency Location  Transmitters
(ELTs)  caked  by airaaft and relays  distxss  messages to the Search and Rescue cm
centrfx~  only  housekeeping and telemetry data are routed via the EPS data qstem_

11
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4.6 SEM mksiou

Space JZnvironment  Motdxing is wxl by NOAA to support a warning service to W of
cl.aqetous solar  events and also to act as a satellite environment monitor in suppoa of system /
sub-~ failure anal-. E-AT needs to monitor the performance of the operationa
xnshm~~  in @e space ewiromnent and understand any problems in the context of va&tionz-in
radiation  I.: the location of the satellite. The SEM capabiliq will ths be available OII EPS.

--
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5 USEREIONMENT

5.1 user charact~cs

5LI classilication  of usem

A range ~3 catqocies  of users have beez~ defined  for the FPS  grouad  segment The ck&ficati~
is based on the nature of the data application and the scale of tk meteorologkal  opera-&~ Pknxy,
Secondary and Local users axe all consider&  to be components of the worldwide meteomlogical
commun@,  while the category of extemxl  users reps&s  the wide range of non-meteorological
users;~tobefully~~whowilI~~amsstoEoSdatLThevalueof~eclassificatio~
is &t it alloy cofuider&on  of the’d.if!fekrent  levels a! which users will in&r&e with fhe EPS
ground  segment aud the Likely number of users at each level,  For example, it is likely that primay
uses  will generally if&face at a low level wXte local users will normally require high level
products.Thegezleraz structWofth.cclasstficatoniIl~ofdataacce5sisgivenin~igtae1:

KEY:
SEWICES  PROVIDRI

!XJPPORTlNGSERWCESMADEAV~ -----_______s__

7

5gure  1: Interfaces to user cabqories  within the EE’S  ground segment
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5.1.1.1 Primaly users

This group collsists  of centres  which run operational Nwp modekj  to produce global forecasts. It
lndludes the WMCs and some RSMCs,  using the WMO c~cation. Centres in Eumpe  considered
asprimaryusersare:

Bracknell
cxf&&
Toulouse
ECMWF

The& users will require full rez&tion  global data as level lb for input to NWl? azsimiitim
sdhemes  They wifl  also require global level 2 pxxiucts  generated by the EPS vd segxn&

5_1_12 secondaq usem

There ae a nuder of National Meteorological Services which operate  regional  foremsting systems,
by& whikh  do not o&rate  global Nwp systems with fuIi assimilation schemes. Withiu this caiegory,
~o~bf~are~~~onthebssisoftheirdatdrequirements.~ate:

. European secondary Users. These are pri@ally EZMEISAT  memk sates +
&OX-& s centres  which require  timely delivery of fuIl resolution level lb’
dsi with  regkma3  coverage direct from EES (42). In some cases analyss  tim
pdma.ycentresareusedasab&forlocaland~onal~

. World Weather Watch uss. These require some regional level lb data and regional
andgloballevel2ptoducts,mhich~be~~tothemovwtheGTS~
ieduced !$patial  resolution.

5.1.13 Local users

These  are distnlbuted  globally and have LRYL’ and / or m terminals to receive direct broadca$
dads today,  the number of HRPT users is more than 100 and growkg.  These uses are gen~%Uy
Smauf~recast  offi-,  often subsidiaries of the main national CX~IIZS.  other users, such as fransport
and water author&s, also fall within this category.

5s.l.4 Es_&

ES4 r+e access to the global data to supp~ti processing of their part of the payload
complementi

5.1.1.5 EtiernaI users

These  include  user groups outside the mainsh-eam  meteorological system.  &I examples within the

14



broad= Euqezm Fzrth  observation commTmity  would be the ESA Earthnet  system. These users will
genezlly use the &ta from archive for research purposes rather  than  directly for operational use.
Other users who require routie access to data would obtain this from their national meteorological
se&ce.

5.12 user  ‘ilppkafion  categories

In parallel with the cla~~5cation  of user groups expressed  above, it is impoaant to consider the
basic applicakns for which the data and products  from EPS are intended_ These are’expnzs&
below.

Satellite data, ,from both polar. and geostationary sources,  ptovide data with’ a
temporaL  resoition. These provide an exceIle&  complement to the but
In-&from scnnces  such as radiosondes  and wind  profjkrs.

highspatiald~
highly localised

. Erect  assimilation  of data * relatively IittIe pncessing  into  NWI?  models Examples
include  radiances or, equiwknily,  brightaess  temperatures. Level lb data are reqked.

. The direct  asim.iIation  of data witi s&ifkant amouxi.ts  of proc&~ including the
combiicm  of data at ciiffe~~xrt  times or from different chxrmek Example include cloud
motion vm,  tempemmce profiles and surface temperatirtes_ Levd 2 data are LTC@ECL

. Assimilationofafieldafdatadeterminedfromtheanalysisbyanexpert.Thisisaproduct
~~sateLlltedata,butdiffering~Itincon~gmarmal~Inniostcases
such a field could not be determined au.tomatically  using cutrent methods or data. An
example  is the use of satellite  imagery and an mate conch model by a forecaster
to estimate humidiq ~rofies below and within cloud layers.
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. The assimilation of products derixd objectively using combinarions  of saMlite and in-situ
data Examples include cloud top height (combining information about the temperatuze  at
the tq of a cloud with that about the temperature profiIe  of the atmosphere km a modea),
or the derivation of a field of *he height of the cloud base by the iatqcktkm of
observ&ons  using satellite images. .

5.123 Nowcasting  and short range  forecasting (42hrs)  systems

Forecasts  for periods  up to 12 hours  are based on direct extrapolations of current meteorological
conditions. The forecasts are generally at high resolutions for local areas. A major sqrce of data
fcir &se forecasts  is weather radar, which is cumsttly blended with data kom geostati~
sat&M &kh have a high tempocal  resolution_ ‘.

Suunhg,  imagery  and in-situ obsenati~  Fran  EPS will be a-v&table  through HOPI’ and LRPT
for nowcaskg_  These observations can be used each time the orbit allows the area of in&rest  to be
viewed With both the EPS and NOAA satellites, repeat coverage will be achieved every 6 hours.
.Altiagh covemge  from orbits  either side are likely to be of value, the temporal separaticm  b&&en
da&inputs  means that the tiue of EPS data for Nowcasting  wou.Id be improved by using
gextzrionaxy  satellites to provide some degree of time i~~erpolatio~~

Nowcast users with HRPT  or LXI?T  stations will have access  to sofhvare  and the5fomatbn
nemsqmallowtheprocessing of the raw data to level lb. This software  will be q$arly
.
maurtainedaensurec~ytith~processing  facilities.

&#kalions  of nowcasts  and short  range forecasts include the folIowin&

De&on  of convection,  fog St and SC over the sea.
Fcrrecasting~/fog.
Fe prefemd areas of ~11vec9ior.1  over land_
&teqion of precipitation  (and rough estimation of intensity)
E&ma&m of precipitation accumulation (3 - 12 brs)
Fog axid low level cloud at night
Ai.rcdicillg
Combinationof ~~~withotherdataiaordertoderive;maeervforuseinKBS,
Snow / no snow over land and ice / no ice over sea

5.12.3  CIiq&e and environment studies

sllldies of climatic and enWent-al changes require highly accurate and consistent long term
records of amxxpheric  as well End land and ocean parameters. Consistency over time and space&
much more important than high resolntion,  although regional  tiatbns,  such a.~ urban h&t islands
and lo& sea level variations are important to the study of enviro~~entaI  change.
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52 Operational environment

52.1 Interfaces with  external systems

The following interfaces  with extemal  systems are @d
‘.

l Eps space segment for input of data to the EPS ground segm& and for dissemination  of
,raw. data to lxiers.

. ‘NO~U~NESDE  to obtain satellite data and proctucts  from NOAA satellites..’

. MEiEOSAT  product extrztion facility

. WMO GTS for product dissemination to WWW users and receipt of anci&q ‘Ma for
cplaay  conuol

.’ ,
: ., :

5.2.2  Lahkwith  MSG ground segment

The ggteationary  and polar meteorological  satellites provide complementary d&z. The polar
obsekng system provides better c&bration and a more elaborate sounding system with a 6 hour
qezt cycle for global data. The geostationaXy  system provides a more frequent (15 minutes)  tepeat ‘(

cy$e for regknal observatkms. Data hnn these two  sources  have eon&y been’*
‘L separately,,with~fusl~~~gattheapplicatioTllevelTheconhurentplaMidgof~Eps

and MSG. ground Segments offers  the oppoaLmity  to deveIop  combined, or as lea% cxxxdhted
F=!-Jze

Possible exampks ohtezrelati~tip~  include:

. .CrossealibrationofthetwoqstemS

. MSG n&y dist&uk.some EJ?$ &rived products  <such as polar wind 1110saics)

. .&lSG may ‘ise EIE’S’radhce  dxta  to produce an MSG product

. MSC&yuseaderivedproductfrodlEPS

. Use of MSG data to fZU in time gaps of EPS for now&sting and accounting for diurnal
dependenceof pammetes such as clouds

.
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6 CAPABILiTY AND CONSTRAINT  REQ-

This section defines a set of user requirem~ for the Eps Ground Segment, The stated
req_enTs are supported by the information in chapters 1 to 5 which provide a back-d to the
rquirements,  state the mission objectives and def& key terms.  Specific d&&ions are refemxito
the approp&e.secti.on using square brackets, eg [4.1]-

The reqtkemw stated below  sqersede  any requirements  implied by the earlier chapters  As far
as possible, overlaps between requirements have been zninimised,  leading  to a set of exclusive
rtxgremenk
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6.1 GENERAL SYSTEM REQUIREMENTS

6.1.1 Rvl)

6.12 (M)

The European  meteorologid  ctmmnmiv  shall have access to gIobal  obsematicms
bf the zttumspti state made by EPS.

There shall be an EES  ground segment to provide  users  with  coordinated  access  to
a range of data and  products from both the EPS and NOAA satellites.

..’

: .:
.’ ;

‘I

‘.

.;, .:

. . :

,.. *.
‘,:
:

.,:
:,  ,: -

‘.
: :I.:. ;

: .’

‘. *

: r
. ?

: .:
. .,. i
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L 6.2 LXVEIi lB DATA REQUlREMEN’i’S
:

.’ . .
‘. . :

: 62.1’ (Ml Globat req@irem&  [4.1] . .’

Global lev$ lb data [l-5] shall be made available to primaiy  uses [5.l.l.l]  Mm b&h tie
mo-ning and afternoon  sa~eE&s  tkuugh the EES ground segment

6.2.Ll (MI) Sounder data [kl.I]:  Rimary users reqti sound= data with the following
thus

: . .

62Ll,l(MI primglrgusersshallreceivt global level lb ckt for each channet .of
the IEKS / HIRS, MTS / AMSU-A and GS / AMSU-B.s-tig,
instnrments. . .

. . . .. .

62JS3 (M) Thedatashallbeprovidedat maximnmqialresol~olL 1..

6-312_1 (M) The .data shall be calibrated.,  Earth located .and quality  cc&rokd.
(level lb) global data Mm VIRSR / AVHI?.R in the form of.

. . brigldmss ,jemperam  or reflm  (dcpuuiing  ,a the chay&.

62.L22 (M). The data shall be prcwided  at maimurn  spatial resolutiox~

6;233 (&I) Navigation control: Earth  1ocatio11  and navigation shall be perkmneb,~
are prticularIy  important became  of the need tn combine inslrument  datai

6_2.13.1 fM) Localisattionermrsshallbeequal’toor~thanthoseinthe  .
foIlowing  table:

..; .
. . . .

. .
. . .- .
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ABSOLUTE ACCURACY RELATIvE

V I R S R SOUNDER VncsRls’DER.’

GLOBAL  NWP <5iabI <5KM 1KM

aJMAm/ 1KM <5KM l”K?vf
REM. SENSING

SHIPPING / <5KM <5KM l.KM
AVKTION

6.2J.32  (C) Thelocalisationaftheimager~R/AvHRR~be~~
routinely (by automatic CompaSSon  of the irnagq to know cIoud
free coastal land-marks).

63.1.4 (M) ImtrumMt  performance and calibration: High cxlibratia  acxuracy  shall  be
maintbxi  and careful  mcnitoring of the methods used t0 calikate the
data (both  on-board and on the ground)  shall be undertaken.

‘.

6.2.1.4S CM) The EPS ground segment  shall ensure the corr& operation of.the
instrum- and mcmitor  their performance.

‘W

6.21.42  tIiI.I Raw brimess  tempxature  productitm  shall  remain depend-  only
cm engineering considerakns  (i.e. independent  of any geophysical
input apart from  ephemeris paramekrs).

6.21.43  (D) CaBration  and navigation data and aso&ates.quaEty  conkol
information ought to be available in a standard  software format

.6_2L4.4  0) There ought to be stan-tion of data sbxcwes f&I& lbdata
and derived products with appropriate modules for convecsion  of
mLmarical cormts into brightness temperatures  (with up t0 date non
Jineari~  cotions if Ilecessary)-

62.15 (M’) Qualits  control: Data quality  control (both on-board and on the gromd)  shall
be undW during the generation of the level lb data.

. 6.ZJ-5~1  0~0

6-2152  0

Quality control shall be performed witi the timeliness &@ements
forthedata.

IkEormation  on the error estimation and a quality flag shall be added
to the data delivered to the primary users together with the.level  lb
data.

-
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-

6.2.1.53 (D) Support data relating to the de&z&ion and qualiv control of level  lb
global data ought to be delivered to the users together with the level
lb data.

6-2.1.5.4  (C) Off-line  trend /
refereTK!e  data

: .

bias analysis shall be performed using independ-  : :

”

621.6  0 AIgoxithms: Algc&kIs shall  have the foIlowing  characteriseics:

62.1.6.1 (C) The algorithms used to derive level lb data shaIl be idecal bet&en
NOAA and EUMEX’SAT.

: :

6.W.62  0 Rimaryusexsshallbeabletorequestartdreco~~ed  ”
modifications to algorithms usedwithin the.EPS ground  segmerrtto
generate and quali$ control level lb data.

‘.

6.21.6_3  (D) It ought to be possible to reverse the processing undertaken to convect
raw data to level lb data,

6wZ.I.7 (‘M-I  Continuity of supply: An
t.hrouwtheyear.Tn

u.;
guidelines shall apply.

._

uninwupted24hourdataslIppIyisrequired
the event of qstem degradation, the,  following ,_

.’
:

_..

6.2.1.7.I 0 The flow of regional level lb data shall be rwkn&ined’even  in
delayed mode, with the discipline attached to real time processing.

62S.72  0 When recovering from system fa&re,  priority shall be give&to the
most  recent  das. transmit&g older data as time allows,  No data shall‘
be considered too old to process.

.

6.2.1.73 (D) Data from ocean  areas adjacent to Eurape  aught  to be given p&r&y
during system recovev.

6.2.1.7.4 (C) Redwti&s in service due to maintenance  shall be controlkc~and
users informed in advance.

Regional level lb data shaII be made available to European Secondary Users [5.1.12]
throughthe  EPS ground segment  Regional data are a geographical subset of the appqxiate

global d.atas&  The.  following~specific characteristics are required  by regional users &
ad&ion to the global level lb data requirernems  stated  above.

: :

6.2.2.1 @) Timeliness: The regional data ought to be made awilable to European
secondary  users with minimal delay.
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6.222  @) Redufion:  Full resoluti~  data are require&
w

6.23 (0 GE3 reqhents [5.1.1.2] ‘_ .; .’ ;

A reduced resohxtion  global  data set from the morning  satellite  shall be provided via the
GTS. This shiU operate within the schedtig  constdnts  of the GTS.

6.2.4 (M) Local requirements c4.33 ‘.

Data&all be made available.to  1ocaI  users via the EPS satellite’s commum‘&orA~es
HRPT and LRFT 13.1: ‘Data services’]. Information to allow the pro=+? of.localdata
to level. lb shall also be made available. . . . .

.’

624.1 (C) Sounder data: Local  users shall be able to receive all IocaI  data in a raw form
viatheHRPT/LWT

‘. . . . .

5.2.43 (C), In-situ dak Local users shall  be able to receive in+itu data via the direct
JxoadcMsgvice.

62.44 (C) Nawon  controk Earth location and rkigation data shall  be provided tq
local  uses via the dfrect broadcast service.

6Sk4.1 0 There ,&all be a supply of data to enable local users to achieve
‘local&ion emus equal to or better than those in the following table:

ABSOLUTE ACCURACY 4lTMlYE I
SOUNDER VIRSRJS’DER

NOW&STING 1IUK <SKIM 1KM

sHTppING/ <GM <5KM 1KM
AVIATION

6.2.4.42 (C) The localisation  of the imager VIRSR / AVHRR shall be cbe&ed
routineSly  by automatic comparison of the imagery to known cloud.
kee coastal  land-mark . .

6_2_4.5 (M) Instrumed  ptrformance  and caEh-afionz  High caliion accuracy shall be
maintained and careful  monitoring of the methods used to cdibrate  the
data shall be undertaken.

-
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6.2.4.5.1 ON The time varying  panme= and coefficients  needed to CalFbrate  and
locate the instrument data correctly ought to be made avzil.able  to
users via the direct  broadcast service.

6.2.4.6 (C) AIgorithrns: A set of software shall be available from the EEs to local users
to enable them to deliver level  lb data from raw data SWUJXL

6.2.4.6.1  03 The local level lb data processing software shall be regally
. .mamtamedbyEpstoensurethatitisuptodatewith~eglo~level

lbFoce=& system,

6.2.4.6.2 (0 It shall be possibIe  to reverse theproceShglmderhkento~cOM%xt
rawdatatol3vellbdatausiagthesuppLiedal~

6.2.4.7  &I) CO&IS@  of supplp:  An tmintmgted  service is rqximi  d&g periods
whentheszteIlite iswithinrecepticmmgeofthelocaIusefsgmmd

25



6.3 L;EvEL  2 DATA REQUI~NTS
-’

Geoph@al pro&m  shall be produced and made available to users at lev& .2 [IS]. The
quirements for specific product types  are de&bed  in Appendix k The categoxies  crmsideted  for
each product  are:

.

.

.

l
. .

.,

.

.

.

.’ :

:

Each pdtict type has been allocated  a requirement number  wh$h is given in the first dumn of
the table. T&e products are listed in approximate order of priority within the folkking groups

. .
l Basic atnqsphdc  parameters
l  C.l+ucLpaKametm

‘.

l .~param~
l ” Land s&ice pamme?ers

y ~lMiaiicxbudget/ozone ‘. d
:

The rcq&mm~ .whi& follow apply to alI cenmlly  derived  products.
. .:’ .* ,.

: : .

6.3.1 (M) Algorithms:  The optimal algorib  for deriving  ‘tie meteorologkal p&x% listed,
in Appendix  A Erom the &sic sateLIite  observatiaus witbin the EES pound
segment shall be developed in cooperation with research inst@es  XKI
epxkced  metqr4ogical  services ‘.

6.3J.l  0$ Details of alpithms and associated maintained software o-u@ to be made
xvailable  to uses.

63.2 (M) Qudiiy  conb-01:  Quality  csntiol of centrally generat& meteorological prod& is
require&  both during product production  and in the form of lcmg term mud
analysis

‘..

6X2.1 (M) A qualiT flag [specificatim  TBD] shall be appended  to each of the produc!.s

6.32;2  (C) The meteorological fields used to derive and check  the global EPS and NOAA
products shatl be made available to users.

6.3.3 (C) Product distribufion:  Centily  derived products (or a subset of these)  shall be I’
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made available to users.

633.1 (D) These ought to use what w.iIl be exishg data dismhation networks  as far
as possible. Examples of such networks include the GTS and MSG data

circulation
. . .

6.3.4 (II) Product exdumge: There is a requirement  for telecommunication arrangements
with ES& NASA and NASDA facilities SO that pieq+=atiicrmal  saieIlite
instrument products may be made avaltable  to European meteorological users
tkroughtheEPSgroundsegrnentas~eoppwhmity’~  _

..:.

”

27
:

. .



6-4 ARCHIVE REQuIRElMEEms d

T& EpS ground segm& shall &et-&e data archiving ad provide access to archived data for.
Epsusers. ;

6.4.1 (M) Conteds:  Usea require the archive  to contain the following @es of inform&i j
wi& dated dwztions.

54.Ll 0 Global leyel lb data for every orbit fixxn  Eps shall be stored with” ’ .
as- data incl&g tekmetzy,  caBration  a n d  quality cc&r01
jdmnation_  These data shall be kept indefinitbly.

6.4.1.2  (MI AU algtibms,  associated softsvare and parameter/  coefficient tables used ;,
foid&ving level  lb ami level 2 data shall be s&cm?d  indefinitely. .’

6.4.L3 .cc>Global NOAA level lb data fxum every&itshaIlbestoredftilmonfh’,
from reception on a rolling basis. 4

.‘. .

6-4.1.4 (D) All global and regional level 2 prodwts  from EPS and NOAA derived ‘, ’

withintheEPSgrwnd~entasdefinedinAppeddixA~,should,
be stored irld&litely with quafity  CoxIfro~  information_ ,

6.422 CM) Telemetry, caliibratio~~  and quality  ~ntx~l kformatiod : ;. .

6.42.3 (C) In-situ observations, analyses and forecast fields used in de qyzJ.ity
checEn~ caEibra?ion  and processing shall  be stored in the archive

6.42.4 (C) w, term tretxi  d a t a  descriVmg  t h e  pezformance  of, opexatioztl~
insmxmm  shall be std.

6.43 (M) ReliabZw  There is a requirement for long term rekibiky  in the ‘stowe of
archived items.  Failure rates in &xived items &aI not exceed TBD  95

6.4.3.1 (D) The EPS vd segment needs to ensure that d~dation of the *hiye
does not occur. .:

6.?.4 (C) AccessWily  Data shaIJ  be available 50% the archive on a range of media as weIl
as via computer  to computer Iinks.  Access to data shall  depend on tie type  and
age of the data as foIlows.
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&4.4-l 0x

6Ai4.2 (D)

Response within 3 hours to global  level  lb data and level 2 products from
EPS and NOAA of the current day. .’

Response within 24 hours  for the last month of global level lb data and,
level 2 ptoducts  fromEES  and NOAA. ,’ :’.

6.4.43 (.D) Response within  1 week for global raw EPS data and NO&A ‘/ EE%
products older than 1 month cotrespon dingtoshcntperiixkoftimecie’tq”
to a few days). :

6.4.4.4 (D) Reqxmse within 1 we& for globaI  raw EE’S data and NOAA /. E9s.
produck older thgn 1 month comspcmding to longer pedods of time e.
afewdays).Thiswillinclud~ -.

6.4.4.4.1 @) ExtracCon  of limited areas of level lb or 2 data fq campaigns.., : .
6.4.4.42 (D)

6.4.4.43  (D)

Lang time series of ip&fic  product fequksusis at &low Or’ ,,,
regioml scale.

,. . .i.
.,.‘:

: .

Access to NOAA level lb data older than 1 month.

,645 CM) Sqpwt  fkdities:  The archive shall be supported  by tie following fac&lies: ”

6.451 (Cl Quick lmk for EPS md NOAA to aid the selectioz~  of cl& areqs  (cl&i
mask requested) or special cloud patterns  (visible and IR images needed)

6.452 (0 A log book recording the following infcxmation:
. . . .

6.4.52.1 @!I) Ground system status form. : .

6.4522 62) Gmmd  system  status for NOAL
.’

.

6 . 4 5 3 (c) A catalogue as defined mder user sexvices  [6.5.1Z]_

.‘.,  .

.
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65 USER SERVICE REQUIREMEIW

Savicesshallbeprovidedtoassistusersofthedatathrougha~pOintofcontactforall
information required.  AlI infoqmation  about the EPS shall be accessible by the user to support
both operaticmaI  applications and research ‘.

6.5.1  0 User interface: There shdl be a user inte&xe  which will support  the,f&wing
funckms

65.l.l  0 An iuformation  service for lZU&ETSATmemberstatesandNWP~
with  regard to the EPS ~pemtim. This will include the transm&on of. .dmnuskative  messages via direct broadcast contai&g the following

65.l.11 0 NotifWion  of time varying coefkien~  and pararneter~

6.5.1.12 0 Advance warning of service intmcms including major system
upgrades, what and when  they art and what effect they will have on
ihe user.

6_!X21 0 Infdon to assist users with access to all farms of information
held in the ax&iv&

Orbital parameters for all tie EPS orbits  available at the EPS ground
segment

6.59.23  @) Informalion  to assist uxzs with access to NOAA data including raw
data older than 1 month.

6.5L2.4 (D) OrbitaI parameter for aII the NOAA orbits available at the NOAA
ground segment

~65.125 (C) rnfoImaticmonpre-opcLaliorlaldatati~the~grozmdsegm~

6.5.1.3 0 A single point of contact for user request  for access to current and
archived data.

6.5.1.4 @) Users  ought to be able to access the cenh-aly maintained and dacummti
software  and utilise  it within thck own software.

6.5.1.4.1 (D) Users ought to be able to create jobs ~.vhich will  access the on-line
data or request data from axhives, then perform  the required
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calcuM.ions  on the central  site znd return the resulfs  or data sets to
the user’s home site.

6.5.1.42 CD) Users ought to be able to save temprary files in the cenml site for
laterprocessing.

65J.5 (C) Response to user queries  on data flow  and data quality.

651.6 (C) Long term md analysis of instrunurts  and pnxesing shall be av$table
towers.

652 (C) AIgorithm availab%tg:  The algorithms used  for product gene&m  shall be made
available to users.  16.2.1.6,.  6.2.4.61

653 0) Other external interfaces:  Information  on data / pochcts and interfaces to other
systems including ESA, NASA, and NASDA products and their data handling
systems  ought to be available. This must permit intenpzcati~

6.5.4 0) Research fkXtyz There ought to be a research facility to assist usen in the
interpretation  aad valiciati~ of FPS data_ This wiU provide:

654.1 (D) Central computing facZtics accessible to au&or&d w

6.542 (D) cennally  maidaid  and documented  softwxe

654.3  (D) Penonnel to provide meteorological support and advice an the use of the
facilities
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6.6 ARGUS / S&R / SEM MISSION

Tht EE’S  ground  segment  shall  suppxt  a data collection  system, a search and rescue  mission  and
.a space  environm~t  monitor.

6.6.1 (M) Data cokction  and Iocation system [4.5]: The EPS gmmd segment shall  support
theARGOsq%tem

6.6.Ll (Ml Eosure that ope&on of the system is mnirrtsrined and that the
how&ping and telemetxy  data are provided to NOAA

6.62 (MI) $eakh and Rescue [4.61:  The EE ground segment shall suppbrt tht seatch  and
ResmesySem

6.62.1 0 Ensure that the data are collected and disseminated in a timcily  manner.

.w
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6.7 CONXIWNT  REQUrREMENm

c 6.7-l ‘Iknescales: The following ties&es shall  apply to the EPS ground segmen&

6.7.1.1 CM) The grourtd  segment shall  be ready, accepted and ope&icmal  by 9
launch

6.7.1.2 (M) The ground segment shall  operate continuaIIy  throughou?the  operation of
the EPS.

6.72 MulfisakdEtcz  The EPS ground segment  shall have the following characteristic.

6:7.X (M) The~GroundS~~shallbeabletohandledatafrornallBe.
qe&omil inskumats  for au space platFoRn confi)$r+Ins and to cope
with different few. When new spacecraft are in!roducxd  t&y should
be inlroduced  via a prixperational  phase overlapping with current
systems.

6.7.2.2 CM) The EZ’S  ground segment software  shall be able to handle both morning
and afternoon spacecraft telemetry formats during the tra&ion phase
d&g which different formats might be used_

6.7.3 Commorrality:  The following commonality tequirements  apply:

6.73.1 (D) Thexe  ought to be coo&nation of algorithms and software for a range of
basic proce&ng and Quality  control procedures. This shall $dress
continued compatiity  of methods between the EE5 ground segme+
EUMETSAT  member state ce&es,  NOAA and WMO.

6.73.2 (D) Compatibili~  with existing NOAA systems:  The dkeminatim  services
used with EPS ought to be compaiib~e  with those used with the &sting
NOAA polar system.

6,73.3 (C) Compatibility with planned  NOAA satellites There Aall be commonali~
with NOAA This concems  the following areas:

6.7.3.3.1 (C) Re-proce&ng  software and formats up to level lb brightness
temperatures.

6.7.3.32 (C) Data proces&g  software.

6.7233 Co) The algorithms  chosen for the derivation of products OU+ to be
selected and implemented ti codinafion with NO& Funk
deve~opmen!s  shall also be coordinated ill this way.
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6.7.3.3.4 (C) Compatiiity of the direct broadcast users’ service and support  to the
derivation of level lb da&

6.73.35  (C) Coordixztion  on archive access and catalogues.

6.7.3.4 (D) MSG compatibility Thcz ought to be conrpat%lity  with MSG to fxiilitate
combined use of datz~ This shall apply in the following areas:

6.7.3.4.1 (M) There is a qxci5.c  need to compkxnent  cloud motion winds ikoxn
.

geommmy  saMlites  with cloud motion winds for the polar cap
regions based  on imageq Mm suaxssivc orbits of tit EPS.

6.7.4.1 61) The system shall be able to evolve to meet these need while  nia&Sng
an opentional  status.

6.7.4.3 (h@ Production s&ware shaI1 be subject to conti.nuec~de&opmen.t  in areas
where pexkxmanct  targets axe not achieved, even when data become
qxntionaliIfterlaIrn&
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APPENDLX A PRODUCT REQUIREMENTS

The tables inibis  appendix  list the specific  requirements for level 2 products, kludiug &xtte
requkem&s.  Each product group has a requirement number prefixed with a P. The requkemeni2x
h2ve been divided i&o application areas as foIlows:

Atrnosphexic  Fanmeters Pl top7
cloudParaIn~ PS toPl3
OcwnParame@5 P14 to PI5
Land Surface Parameters P16 to P21
RadiationBudge/  Ozone P2ztoP23

M J&a-Mapxni  / Meteo-F~znce  End User Requirements 01)
T Thomson-CSF / UK Met Of&e &d User Requiremtnts  m2)
D Data and Prcducts Working Group:  Fmal Repott ml)

* The IASI interface specification has been used as input to the table. References to
this speci&&cm are denoted by an L
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L.
APPEKDLX A PRODUCT FCEQUlFEMENIS

The tables iithis appendix list the specific  requ5erner.G  for level 2 products, including climate
requiremenk Each product group has a reqkement number prefixed with a P. The requkements
h2ve been  divided  idto application areas as follows:

Atmospheric parameters Pl top7
cknldPalam~ P8 top13
Oc!eanP~ P14 to P15
Land Surface Parameux’s P16 to P21
RadkticmBudget/Ozone P22toP23

M &.&a-Mzconi / MeteuFrance  End User Requirements (RDX)
T Thomson-cSF / UK Met Of&e ad User Requiremurts @D2)
D Data and Products Working Group:  Fmal Rm (RDl)

* The IASI interface specification  has been used as input  to the table. Rekences to
this Specification are denoted by an L
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